Activity based data analysis
Consider the reversible reaction
The law of mass action for equilibria states
The equivalent for kinetics states
Where {A} represents the activity of A. It is the product of its activity coefficient γA with the concentration [A].
According to Debye-Hückel the activity coefficient of an ion is can be approximated by the equation.
where μ is the ionic strength, zi the charge of the i-th ion, and A = 0.242 for aqueous solutions at room temperature.
Activities or activity coefficients are notoriously difficult to determine and thus the thermodynamically correct application of the law or mass action is not commonly implemented. Instead, an excess of an inert salt is added, attempting to keep ionic strength and thus activity coefficients constant. Rate and equilibrium constants are then reported for the particular chosen ionic strength.
A modern approach is to base all calculations on the proper law of mass action, using estimations of all activity coefficients based on the Debye-Hückel equation; i.e. activities are used for all equilibrium as well as all kinetic calculations. Thus, all computations are based on the equivalents of equations (2) 
